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Collectivity?	
   Hydro.	
  flow?	
  CGC? QGP	
  in	
  small	
  systems?
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Can	
  energy	
  makes	
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  difference	
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  “ridge”?
2010,	
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  TeV 2015,	
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  TeV
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Can	
  energy	
  makes	
  a	
  difference	
  on	
  “ridge”?
2010,	
  7	
  TeV 2015,	
  13	
  TeV

qNo	
  energy	
  dependence	
  has	
  
been	
  observed	
  between	
  7	
  
and	
  13	
  TeV in	
  pp	
  collisions

qCGC	
  also	
  proposes	
  to	
  
describe	
  the	
  correlation	
  in	
  pp
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CMS	
  detectors

It	
  looks	
  HUGE!!!
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CMS	
  detectors

High	
  precision	
  tracking	
  system	
  +	
  large	
  acceptance!
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Collective	
  “flow”	
  in	
  pA and	
  pp	
  

p Pb
Pb

Pb

v If	
  there	
  is	
  “radial	
  flow”	
  ,	
  how	
  pp,	
  pA vs AA?
v How	
  about	
  v2	
  measurement	
  in	
  pp?	
   p p
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v2,	
  and	
  v3	
  in	
  pp
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v2,	
  and	
  v3	
  in	
  pp
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1) Jet	
  correlation	
  correction	
  has	
  been	
  applied,	
  and	
  works	
  well	
  in	
  MC
2) Positive	
  v3Δ	
  has	
  been	
  observed!

NEW! HIN-­‐15-­‐009
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v2,	
  and	
  v3	
  in	
  pp
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Exciting	
  results	
  from	
  QM15

NEW!
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PID	
  v2,	
  and	
  v3	
  in	
  pp
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Mass	
  ordering	
  effect	
  has	
  been	
  
observed	
  again!	
   NCQ	
  still	
  holds?	
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Maybe	
  v2{4}	
  in	
  pp?	
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Not	
  conclusive,	
  

but	
  interesting	
  outlook!

NEW!
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Is	
  hydrodynamics	
  true	
  universally?
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